




















final equilibrium depth, That this
excess depth of scour is the result of
a required bed configuration as well
as bed slope is shown in Fig, 12, Al-
though a study of this unsteady phe-
nomenon has not yet been given complete
consideration, the experimental evi-
dence suggests the possibility that
this phase of the scour hole formation
may be of importance during flood
flows, A related phenomenon is the
oftnoted general degradation of the
stream bed. The depth of scour is to
be measured, of course, from this new
bed level.

EFFECT OF SEDIMENT SIZE

The explanation of the effect of
depth and velocity of flow can be ex-
tended logically to include the effect
of sediment size on the equilibrium
Gepth of scour, For uniform size sands,
the material being transported as bed
load in the flume and the material be-
ing scoured from around the pier are
the same. Since the sediment size will
not have any effect on any existing
balance of the transport capacities,
the equilibrium depth of scour should
not be affected by a change in sediment
size, Figure 10 includes results of
runs with four sizes of sediment, the
characteristics of which are shown in
Fig. 5. Within the precision of the

scour depth meter no effect of sediment size can be seen,

Fig. 9 - Transport flume.

Although a five-fold range of sedi-

ment sizes, including a fine sand, has been tested, all transport occurred as bed-load move-
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Fig. 10 - Effect of flow and sand characteristics.
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A sediment-size effect may become apparent if the mode of transport changes to suspen-

CONCLUSIONS

Although means have not yet
been evolved for the prediction of
the depth of scour around proto-
type piers and abutments, the
model studies have succeeded in
bringing that goal a little clos-
er, The efficacy of the coacept
of scour as an imbalance of capac-
ity and supply has been demon-
strated. The concept should be
just as useful in the interpreta-
tion of future studies, both in
the laboratory and in the field,

Several facts of immediate
practical significance are also
apparent from the results of the
model studies, If scour is to
be minimized, webbed piers must
be aligned to the flow and
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Fig. 11 = Transport balance at equilibrium.

abutments must not encroach upon the flow section.
shape of the scour holes indicates where protection
from scour is most needed. On stub abutments, for ex-
ample, the sheet piling enclosing the approach fill
should be driven deepest at the upstream cormer.

The

The apparent absence of any effect of velocity of
flow and sediment size upon the equilibrium depth of
scour provides encouragement in the search for corre-
lation between model and prototype. Preparation is now
in progress for field measurements which will extend
the range of the present investigation.

As the next step in the laboratory investigation,
the study of the effect of sediment characteristics will
be extended to natural, nonuniform sands. If unsteady
flow conditions prove to be important in the field,
further investigation of this phenomenon will be neces-
sary in the laboratory. Phase four, the effect of site
geometry, will begin with an extension of the contrac-
tion studies of the first phase.
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Fig. 12 - Excess depth of scour,



Table I

Comparison of Scour Depths Around Single Round Shaft
and Streamlined Piers Aligned with Flow

Length- % Reduc- % Reduc-
Widtl bi " i ¢
Shape Ratio Equal Width Equal Area
Rounded 2:1 0 +23
(::::) 3:1 + 4 +35
Elliptical 2:1 +11 +30
- 3:1 +18 +42
Lenticular 2:1 +11 +25
> 3:1 +26 +45
Table II
Comparison of Scour Depths Around Single Shaft and
Streamlined Piers at 30° Angle of Approach
Length- % Reduc- % Reduc-
Width tion for tion for
Shape Ratio Equal Width Equal Area
Rounded 2:1 -15 +11
A —sT— -22 17
Elliptical 2:1 -8 +9
-’ 3:1 -22 +13
Lenticular 2:1 -8 + 6
<> 3:1 -22 + 8
Table IIIX
Reduction of Scour Depth Around Single Round
Shaft by Arrestors
Arrestor Type
-~ 0 - ~ D |- ~ D - ~ D =
Bed Level-
___ ‘A % 4 i
A 9z i D
f L ¥ o T 'Y
Lzo J 20—-‘ l—20— —20—]
t 40 i
+41 +52 +52 +48

% Reduction
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